Solutions of initial value problems associated with a pair of ordinary differential systems (L1,L2) defined on two adjacent intervals 11 and 12 and satisfying certain interface-spatial conditions at the common end (interface) point are studied.
Introduction
In the studies of acoustic waveguides in ocean [1] , optical fiber transmission [4] , soliton theory [3] , etc., we encounter a new class of problems of the type dfkl Llf1 --.aPk-- L2f2 v.,_aI-2f2 defined on an adjacent interval I2, where O1, 0 2 are constants, intervals I and 12 have common end (interface) point t c, and the functions fl, f2 are required to satisfy certain interface conditions at t c. In most of the cases, the complete set of physical conditions on the system gives rise to self adjoint eigenvalue problems associated with the pair (L1,L2). In some cases, however, the physical conditions at the interface may be inadequate to describe the problem in a mathematically sound manner. In such a situation, when the problem is formulated mathematically, it becomes ill-posed, and therefore cannot be solved effectively (uniquely) using existing methods. With the introduction of interface-spatial conditions (entirely a new concept), we shall be able to convert these ill-posed problems into wellposed problems and this justifies their mathematical study.
In a series of papers, we wish to develop a unified approach to these interface-spatial problems for both the regular and the singular cases. In the present paper, for the first time, we shall study the initial value problems (IVPs) for a pair of linear first order ordinary differential systems satisfying certain interface-spatial conditions. Before proving the main theorems, we introduce a few notations and make some assumptions.
For any compact interval J of N and for any non-negative integer k, let Ca(J) denote the space of /a-times continuously differentiable complex-valued functions defined on J. If I is a non-compact interval of R, CI(I) denotes the collection of all complex-valued functions f defined on I whose restriction f lj to any compact subinterval J of I belongs to Ck(J). Let ACk(I) denote the space of all complex-valued functions I which have (/-1) derivatives on I, and, the (k-t) th derivative is absolutely continuous over each compact subinterval of I. Let 11 (a, el, 12 -[c, b) , -oo_<a<c<b_< +oo, and let f(J) denote the jth derivative off. For a matrix A, let R(A) and p(A) denote the range and rank of A. Let C n denote the complex n-dimensional space.
Let Al(t) (A2(t)) be matrix valued functions of order n x n (m x m), whose entries belong to C(I1) (Cd(/2)). Let bl(t (b2(t)) be a vector-valued function of order n x 1 (mx 1), whose entries are integrable over every compact subinterval of I 1 (I2).
Let the functions Pk e Ck(I) (/ 0,1,...,n) Q e Ca(I2) ( 
We call problems (1)- (3) and (4)( (5)) the interface-spatially mixed initial value problems (IFSIVP) (I)((II)).
Consider the following interface-spatially mixed pair of linear ordinary differential equations (of orders n and m): Also consider the initial conditions fJ)(tl) cj (j 0,1,...,n-1),
fJ)(t2) dj (j O, 1,...,m-1).
We call problems (6)- (8) and (9) ( (10))the interface-spatially mixed initial value problems (IFSIVP) (I') ((II')). (6)- (7) if (i) I e Acn(I1) and satisfies equation (6) for almost all t G I,
(ii) I2 6 AC'(I2) and satisfies equation (7) for almost all t e 12 and (iii) the pair (f, f)satisfies relation (8). (1)- (2) and (ii) YI(Y2) satisfies condition (4) ( (5)). (6)- (7) and (ii) (/1, Ie) satisfies condition (9) ( (10)). Similarly, we define the linear independency of a collection of pairs (fll, f12),'", (fpl, fp2)"
Definition 6: By an IFS fundamental system for the IFSIVP(I) ((II)), we mean a set of linearly independent IFS solutions of IFSIVP(I) ((II)) which span the IFS solution space of IFSIVP(I) ((II)).
Similarly, we define a fundamental system for the IFSIVP(I') ((II')). 
z=O i=0 Consequently, we get
i.e., 
Again, from relation (12), we get 
( 
Thus,
Hence, the claim is proved. If bl(t -0, b2(t -0, and C-0, then (,0 
Y'2-A2(t)Y2, t e 12,
satisfying the interface-spatial conditions (16) This proves the linear independency of (Yil, Yi2)s.
Next, let (Y1,Y2) be any IFS solution of (16) 
This completes the proof. (22)- (23) 
fl)(0) fl)(0) P0fl (0), 
